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CLAIMS 



[Claim(s)] 

[Claim 1] The microphone which outputs the output signal corresponding to alien frequencies, 
and the A/D converter which changes the analog output signal of this microphone into a digital 
signal, The rewritable memory which stored the hearing aid processing program which opts for 
the procedure of hearing aid processing, The processing unit which processes the output signal 
c >aid A/D converter according to the hearing aid processing program stored in this rewritable 
memory, Digital hearing aid equipment characterized by consisting of a signal supply means to 
supply the output signal of the D/A converter which changes the digital output signal of this 
processing unit into an analog signal, and this D/A converter to a users acoustic sense. 
[Claim 2] Digital hearing aid equipment characterized by having the memory rewriting means 
which rewrites the hearing aid processing program stored in said rewritable memory in digital 
hearing aid equipment according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital hearing aid equipment which can 
change easily the program which opts for the procedure of hearing aid processing from the 
outside. 
[0002] 

[Description of the Prior Art] The block diagram of the digital hearing aid having the conventional 
processing unit (CPU) is shown in drawing 2 . In drawing 2 , a microphone 10 outputs the output 
signal corresponding to alien frequencies. After the output signal (analog signal) of a microphone 
10 is changed into a digital signal by A/D converter 20, it is sent to CPU30. In CPU30, signal 
processing of the output signal (digital signal) of A/D converter 20 is carried out according to 
the hearing aid processing program which opts for the procedure of the hearing aid processing 
stored in the read-only memory (ROM) 40. The digital signal by which signal processing was 
carried out is changed into an analog signal by D/A converter 50, and is further led to a wearing 
person's external auditory meatus as an acoustic signal from an earphone 60. 
[0003] Here, the hearing aid processing program stored in ROM40 is the algorithm of digital 
signal processing created in order to improve a hearing impairment person's sonority, and what 
was most suitable for the hearing impairment person individual is chosen. 
[0004] 

[Problem(s) to be Solved by the Invention] Research on a hearing impairment person s sonority 
is done by the research facilities of various fields every day, and the method with the hearing aid 
processing program new every year for the improvement of sonority which should be written in 
ROM40 has been developed. When a new hearing aid processing program is created, or when the 
amelioration version of a current hearing aid processing program is developed, possibility that a 
hearing impairment person can acquire sonority more than hearing aid current in use with the 
hearing aid processing program is high. Therefore, as for the content of ROM40, it is desirable 
for it to be able to rewrite. 

[0005] However, it is dramatically difficult to give the function in which a miniaturization can 
exchange ROM40 easily in the device demanded strongly like hearing aid structural, and if it is 
going to carry this device by force, an IC socket etc. will be needed and enlargement of a device 
will not be avoided. Hearing aid is a device which a hearing impairment person wears daily, and 
since it is not desirable that a configuration is enlarged when the amenity in a users everyday 
life is considered, in the digital hearing aid shown in drawing 2 , ROM40 has unexchangeable 
structure. 

[0006] Therefore, when the program of digital hearing aid which the hearing aid processing 
program which is easier to catch is developed, and is case [ a program ] and carrying out the 
current activity stopped having been suitable for whenever [ one's hearing impairment ], there 
was inconvenience that all new hearing aid had to be bought. Moreover, since digital hearing aid 
is expensive as compared with usual analog-type hearing aid, a change will give a user a big 
economic burden. 

[0007] The place which this invention is made in view of such a trouble that a Prior art has, and 
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is matle into the object tends to offer the digital hearing aid equipment which can rewrite easily 
the hearing aid processing program which opts for the procedure of the hearing aid processing 
which a processing unit (CPU) performs. 
[0008] 

[Means for Solving the Problem] The microphone with which this invention outputs the output 
signal corresponding to alien frequencies that the above-mentioned technical problem should be 
solved, The A/D converter which changes the analog output signal of this microphone into a 
digital signal, The rewritable memory which stored the hearing aid processing program which opts 
for the procedure of hearing aid processing, The processing unit which processes the output 
signal of said A/D converter according to the hearing aid processing program stored in this 
rewritable memory, It consists of a signal supply means to supply the output signal of the D/A 
converter which changes the digital output signal of this processing unit into an analog signal, 
and this D/A converter to a users acoustic sense. 

[0009] Moreover, it can also have the memory rewriting means which rewrites the hearing aid 

processing program stored in said rewritable memory. 

[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on an 
accompanying drawing below. Here, drawing 1 is the block diagram of the digital hearing aid 
equipment concerning this invention. 

[001 1] As digital hearing aid equipment is shown in drawing 1 , the body 1 of digital hearing aid 
equipment and the body 1 of digital hearing aid equipment consist of a memory rewriting means 2 
formed in another object. 

[0012] The microphone 3 with which the body 1 of digital hearing aid equipment outputs the 
output signal corresponding to alien frequencies, A/D converter 4 which changes the analog 
output signal of a microphone 3 into a digital signal, RAMS which stored the hearing aid 
processing program which opts for the procedure of hearing aid processing, CPU6 which 
processes the output signal of A/D converter 4 according to the hearing aid processing program 
stored in RAMS, It consists of D/A converter 7 which changes the digital output signal of CPU6 
into an analog signal, and an earphone 8 which changes the output signal of D/A converter 7 into 
an acoustic signal, and is led to a user s external auditory meatus. 

[0013] In addition, since RAMS is constituted from a flash memory in the case of the gestalt of 
this operation, even if there is no backup of a power source, the content of storage can be held. 
[0014] On the other hand, the memory rewriting means 2 consists of CPU control-section 2c 
which outputs memory rewriting section 2b which rewrites the content of current supply section 
2a and RAMS which supplies power directly as a power source of the body 1 of digital hearing aid 
equipment, and the control signal about starting of CPU6. 

[0015] Moreover, a personal computer can be applied to the memory rewriting means 2, and a 
personal computer can also be burdened with the function of current supply section 2a, the 
function of memory rewriting section 2b, and the function of CPU control-section 2c. In that 
case, the storage section of a personal computer can also be made to memorize the program 
and the hearing aid processing program newly inputted into RAMS for rewriting the content of 
RAMS. 

[0016] As a hearing aid processing program, what is indicated by JP.4-1 7520.B, JP,3-245700,A, 
and JP.3-284000.A, for example is applied. The example of representation about the hearing aid 
processing algorithm for aiming at an improvement of sonority for various hearing impairment 
persons in these official reports is indicated. 

[0017] Frequency compression mold hearing aid is indicated by JP,4-1 7520.B. The processing 
which turns the frequency of an input sound to a low frequency field, and compresses it into this 
for the hearing impairment person (loud-sound hearing impairment) to whom the hearing of a 
high-frequency field fell is shown. Since loud-sound hearing impairment cannot catch the high- 
frequency component of a sound inputted into the lug, it often causes the hearing it difference in 
language, or misses a sound with high frequencies, such as a sound of a telephone, and voice of 
an insect. Frequency compression is processing which changes the frequency of an input sound 
low by digital signal processing for such a hearing impairment person. 
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[0018] In addition to such usual compression processing, the frequency compression method 
indicated by JP t 4-17520,B carries out [ sound / input] PARCOR analysis, extracts various 
sounti parameters, and changes and re-compounds the value of this parameter. Broad 
processing in which hold the condition of an input by this it not only makes the frequency of an 
input sound low, but without making only an audio pitch frequency low, or the non-vocal sound 
with a high frequency is compressed more greatly than usual can be performed now. 
[0019] Current supply section 2a which supplies a power source to the body 1 of digital hearing 
aid equipment with the digital hearing aid equipment mentioned above, Memory rewriting section 
2b for rewriting the hearing aid processing program which RAMS was made to memorize the 
hearing aid processing program which CPU6 performs, and was further memorized to RAMS, And 
since it has a memory rewriting means 2 to have the function of CPU control-section 2c which 
outputs a control signal to CPU6, the procedure of hearing aid processing of CPU6 can be 
changed easily. 

[0020] As a procedure of rewriting, first, the memory rewriting means 2 is operated and a power 
source is supplied to the body 1 of digital hearing aid equipment from current supply section 2a. 
Subsequently, after opening electrically the address bus and data bus of delivery and CPU6 for a 
CPU off signal from CPU control-section 2c to CPU6, the program of RAMS is rewritten. Then, if 
a CPU ON signal is sent to CPU6 from CPU control-section 2c, CPU6 will start and will come to 
carry out hearing aid processing according to the program after rewriting. When a hearing aid 
sound is not proper, it can try listening the hearing aid sound processed with the hearing aid 
processing program created one after another in the same procedure based on a different 
algorithm. 

[0021] Therefore, when whenever [ hearing impairment / of a hearing aid wearing person 1 
advances, and making it the procedure according to this chooses a hearing aid processing 
program, it becomes possible in a short time. Thereby, the body of digital hearing aid equipment 
always equipped with the optimal hearing aid property can be acquired, without buying new 
hearing aid. Moreover, also when the algorithm of hearing aid processing equipped with the 
property which was excellent with development of logy OJIO is developed, it can respond 
quickly. 

[0022] In addition, in the gestalt of above-mentioned operation, as a means to transmit a 
processing result to a users acoustic sense, although the earphone 8 is used, this invention may 
not be limited to this, but electrically, the equipment which stimulates an acoustic sense may be 
used, and it may be equipment which drives auditory ossicle like vibrator etc. directly. 
[0023] Moreover, in the gestalt of above-mentioned operation, although the microphone 3 is 
used as a means which takes in alien frequencies, this invention is not limited to this but is good 
also considering the output of the sound signal output terminal of other sound equipments, such 
as television, radio, and telephone, as a direct input. By carrying out like this, a hearing-impaired 
person becomes possible [ hearing directly the signal which above-mentioned equipment 
outputs ]. 

[0024] Furthermore, in the gestalt of above-mentioned operation, as a processing unit, although 
arithmetic and program control (CPU) 6 is used, you may be a programmable digital circuit by 
memory. 
[0025] 

[Effect of the Invention] Since the hearing aid processing program which opts for the procedure 
of hearing aid processing is stored in rewritable memory according to this invention as explained 
above, a hearing aid processing program can be changed easily, without exchanging memory. 
[0026] Moreover, the profit by the optimal or newest hearing aid processing facility can be 
enjoyed, without buying the new digital hearing aid equipment of currently possessed, since the 
hearing aid procedure of a processing unit can be changed easily if the content of rewritable 
memory is rewritten using a memory rewriting means. 
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(54) DIGITAL HEARING AID DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily change a hearing 
aid processing program by processing the output signals 
of an A/D converter for converting the output signals of 
a microphone corresponding to the hearing aid 
processing program stored in a rewritable memory, D/A 
converting the digital output signals and supplying them 
to the hearing sensation of a user. 
SOLUTION: A memory rewrite means 2 provided 
separately from a digital hearing aid device main body 1 
is operated, power is supplied from a power supply part 
2a to the hearing aid device main body 1, CPU OFF 
signals are sent from a CPU control part 2c and the 
address and data bus of a CPU 6 are electrically opened. 
Then, the hearing aid processing program for deciding 
the procedure of a hearing aid processing stored in an 
RAM 5 composed of a flash memory is rewritten. 
Thereafter, CPU ON signals are sent from the CPU 
control part 2c, the CPU 6 is activated and the hearing 
aid processing is performed corresponding to the 

program after rewrite. When hearing aid sound is not appropriate, the hearing aid sound based 
on different algorithm is successively tried by a similar procedure. 
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